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Sulfur 
adsorption 295-301 
modified Ni, anodic dissolution 194-202 
Na coadsorption 353-4 
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Surface extended X-ray-absorption fine-structure (SEXAFS) 59 
Surface Force Apparatus (SFA) 75—120 
data analysis 87-91 
design 79-87 
shear and friction studies 91—115 
Surface forces balance technique 79-8] 
Surface ordered alloys 1—74 
Surface structural database (SSD) 253 
Surface X-ray scattering technique 147 


Ternary surface alloys 352-3 


5,10,15,20-Tetrakis( V-methylpyridinium-4-yl)-21H, 23H-porphorine (TMPyP) 159- 
71 


UHV-EC see Ultrahigh vacuum-electrochemical 
Ultra-thin compound films 350-4 

Ultra-thin metal films 255 

Ultrahigh vacuum-electrochemical (UHV-EC) system 128 
Underpotential deposition (UPD) 144—-58 


Water 
alkali metals coadsorption 335-6 
sliding surfaces 93, 103 


Zr(0 0 0 1), oxygen adsorption 273-4 
Volume 59 


2D islands, metal homoepitaxy 69 
Acetylene 117 
Admetal films, annealing behaviour 122 
Admolecule dynamics 167—175 
AE see Alkaline earths 
AED see Auger electron diffraction 
AES see Auger electron spectroscopy 
AFM see Atomic force microscopy 
Ag adsorption 6 
Ag/Ag(1 0 0) 70-74 
Ag/Si(1 1 0)-system imaging, near-surface atomic structures 61 
Ag/Si(1 1 1)-system imaging, near-surface atomic structures 59 
Ag/TiO,(1 1 0) clusters 41 
Al distribution, Fe—Al alloy impurities 321 
Al growth, homoepitaxy 154 
Al(111) 163 
atom bridges 248 
transmission eigenchannels 245 
Alkaline-earth (AE), overlayers on furrowed transition metal surfaces 355—365 
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Ammonia see NH; 
Anharmonic surface dynamics 265-274 
Anisotropy profile, modulated electron emission 96 
APFIM see Atom probe field ion microscopy 
Atom bridges 245-250 
Atom probe field ion microscopy 313-321 
Atomic force microscopy (AFM) 14-15 
Au/W(2 1 1) film growth 117 
Au adsorption 6 
Au(1 1 1) 
mesoscopic pattern formation 213 
Shockley surface state 220 
AuCu alloys via AES 323-330 
Au/Ti0,(1 1 0) 
cluster growth 31 
electronic cluster structure 44 
Auger electron diffraction (AED) 53, 91 
Auger electron spectroscopy (AES) 27, 118, 323, 324 
Auger peak heights (APH) 323 


Backscattering electrons, forward focussed 55 

Band structures 331 

Bifurcation, CO oxidation of Pt 345 
Blume—Emery-—Griffiths model 84 

Boltzmann’s transport equation 190 

Boundary conditions, giant magnetoresistance (GMR) 191 


Chemical bond hopping 177 
Chemisorption, precursor trapping 168 
CO oxidation of Pt 343-354 
CO/Cu(1 1 0), dynamic behaviour of admolecules 167 
Computation, nano-science 18 
Conductivity, giant magnetoresistance (GMR) 193 
Continuum models, electron transmission through atom bridges 246 
Corrugated-iron pattern formation 214 
Crystals 

electron structure via VLEED 197-206 

harmonic 265 

quantitative phase analysis 53 
Cu adsorption 6 
Cu(1 1 0), dynamic behaviour of admolecules 167 
Cu(1 | 0)/O-p(2x1), mesoscopic pattern formation 210 


d-doped superlattices (SL) 277-287 
Dangling bond surface states 223 
Data interpretation, surface melting 85 
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Decomposition rate law, N2O 111 

Degrees of freedom (DOF) 266 

Dense condensed matter, van der Waals interactions 153 
Density functional theory (DFT) 135, 149, 151, 194, 197 
Density of states (DOS) 197, 245, 331 

DFT see Density functional theory 

Diffusion mediated transfer 67 | 

Diffusion of O> and H on Si(1 1 1)-7 x 7 surfaces 177-186 
Directional auger electron spectroscopy see PDMEE 
DOF see Degrees of freedom 

DOS see Density of states 

Duffing oscillator 265 

Dynamic behaviour of admolecules, measurement 167 
Dynamic experiments, H segregation on PdH 292 
Dynamics, anharmonic surfaces 265-274 


Eigenchannels 245 
Electric giant stop bands 262 
Electrified semiconductors 225-232 
Electron 
backscattering, forward focussed 55 
correlation effects, semiconductor surfaces 233-243 
energy distribution, modulated electron emission 92 
lifetimes 203 
reflectivity and band structure 199 
structure of crystals via VLEED 197-206 
transmission through atom bridges 245 
Electron stimulated desorption ion angular distribution (ESDIAD) 31, 167 
Electron-atom scattering 93 
Electronic structure 
metal clusters on Ti0,(1 1 0) 44-48 
surface self-structuring 207 
Equations of motion (EOM) 266 
ESDIAD see Electron stimulated desorption ion angular distribution 
ESTM see Extensive scanning tunnelling microscopy 
Extensive scanning tunnelling microscopy (ESTM) 67-72 


Faceting, overlayer-induced 1-11 
Fe—Al alloy impurities, APFIM study 313-321 
FEM see Field electron microscopy 
Field electron microscopy (FEM), CO oxidation of Pt 343 
Field ion microscopy (FIM) 
CO oxidation of Pt 344 
imaging 315 
Si surface chemistry 177 
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FIM see Field ion microscopy 
Formation rate law, NO 113 
Forward focussed backscattering electrons 
near-surface atomic structure 53-65 
pattern formation mechanism 54 
Furrowed transition metal surface, electronic structure 356 


Ga 

adsorption energies 139 

surface diffusion 141 
GaAs(0 0 1) 

deposition and desorption 138 

growth theory 135-147 

surface structures 137 
Gear integrator code 104 
Generalised gradient approximation (GGA) 15] 
GGA see Generalised gradient approximation 
Giant stop bands, waveguides 255-264 
GMR see Giant magnetoresistance 
Grain boundary compositions, Fe—Al alloy impurities 318 
Guericke, O. 303-307 


H 

chemical bond hopping 181 

segregation on PdH, dynamic experiments 292 
Hamiltonians, 2D Hubbard 236, 239 
HAS see Helium atom scattering 
Helium atom scattering (HAS) 173 
Herring-bone pattern formation 213 
Homoepitaxy 69, 154 


IADs see Intensity angular distributions 
Inelastic mean free path (IMFP) 324 
Intensity angular distributions (I[ADs) 91-101 
Interfaces 
giant magnetoresistance 187-196 
modulated electron emission 91—101 
Ising type model 79 
Islands 
growth 135 
kinetic pathways 67 
Isothermal desorption experiments, H segregation on PdH 292 


Keldysh Green function method 13 
Kikuchi bands 57 
Kronig—Penney model, semi-infinite 6-doped superlattices (SL) 278 
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Lateral momentum distribution, dynamic behaviour of admolecules 171 
LDA see Local-density approximation 

LDOS see Local density of states 

LEED see Low energy electron diffraction 

LEIS see Low energy ion scattering 

Librational energy 167 

Local density of states (LDOS) 246 

Local-density approximation (LDA) 135, 150, 197, 223, 234, 238 

Low energy electron diffraction (LEED) 79, 118, 123, 197, 207 

Low energy ion scattering (LEIS) 323 


Magnetic force microscopy (MFM) 17 
MBE growth 135 
MD see Molecular dynamics 
Melclewski, Prof. R., biographical note 275 
Medium energy ion scattering (MEIS) 81 
MEIS see Medium energy ion scattering 
Mesoscopic self-structuring on metal surfaces 207-223 
Metal clusters 

Ag/TiO>(1 1 0) 41 

Al/Ti0(1 1 0) 41 

Au/TiO,(1 1 0) 31, 44 

Pd/Ti0,(1 1 0) 40, 47 

size 3] 

Ti0,(1 1 0) substrate 31 
Metal homoepitaxy, 2D islands 69 
Metal surfaces 

mesoscopic self-structuring 207-223 

optical excitation 331 
Metallisation, alkaline-earth overlayers 360 
MFM see Magnetic force microscopy 
Mo(1 1 1) 2, 53 

Wulff plot 4 
Mo(1 | 2) electronic structure 356 
Models 

Blume—Emery-—Griffiths 84 

continuum 246 

Ising type 79 

Kronig-Penney 278 

phenomenological 58 
Modulated electron emission 91-101 
Molecular dynamics (MD) simulations 13-23 
Monte Carlo (MC) simulations 68, 144, 323 


NO gas phase kinetics 103-115 
Na transmission eigenchannels 245 
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Nano-physics 
computation 18 
SPM and MD 13-23 
Nanocrystalline Fe—Al alloy 313 
Near-surface atomic structure 53-65 
NH;/Cu(1 1 0), dynamic behaviour of admolecules 167 
Nonmetal-to-metal transition (NMT) 355 
Nucleation 
2D islands in metal homoepitaxy 69 
island growth, GaAs growth theory 142 


O, chemical bond hopping 179 

O/Cu(1 1 0)/O-p(2 x 1) Shockley surface state 216 
O/Pt(1 1 1) 149 

One-dimensional waveguide 255 
Overlayer-induced faceting 1-11 

Oxygen, N»O gas phase kinetics 103 
Oxynitridation 103 


Pattern formation 54, 210-214 
PD see photoelectron diffraction 
Pd/H 
hydrogen segregation 289-300 
surface interaction 293 
Pd/TiO2(1 1 0) clusters 40-47 
Pd/W(2 1 1) 
catalytic properties 131 
film growth 120 
Pd/W alloy formation, ultrathin films on W(2 1 1) 126 
PDMEE see Primary-beam diffraction modulated electron emission 
Phase transitions, alkaline-earth overlayers 362 
Phenomenological model, near-surface atomic structure 58 
Photoelectron diffraction (PD) 91 
Photoelectrons, energy distribution 340 
Photofield emission spectroscopy 331—342 
Photonic crystals 255 
Photonic giant stop bands 257 
Planes, local fluctuations 343 
Potential energy surface 135 
Primary-beam diffraction modulated electron emission (PDMEE) 91 
Pseudospin models, surface melting 79, 84 
Pt(l 0 0), CO oxidation 343-354 
Pt (1 1 0) mesoscopic pattern formation 214 
Pt/W(2 I 1) film growth 120 
Pyramidal facets 2, 117 
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QCM see Quartz crystal microbalance technique 
QENS see Quasi-elastic neutron scattering 

Quartz crystal microbalance technique (QCM) 119 
Quasi-elastic neutron scattering (QENS) 79 
Quasi-stark-ladder (QSL) distribution 227 


Real-time imaging, near-surface atomic structure 62 
Recursion-transfer matrix (RTM) 246 

Recursive-Green-function (RGF), electrified semiconductors 225 
RGF see Recursive-Green-function 

RHEED, GaAs growth theory 144 

RKKY see Ruderman—Kittel-Kasuya-Y osida interaction 
Roughness characteristics, giant magnetoresistance (GMR) 191 
RTM see Recursion-transfer matrix 
Ruderman-—Kittel-Kasuya-—Y osida interaction (RKKY) 187, 194 


Scanning probe microscopy (SPM) 13-23 
Scanning tunnelling microscopy (STM) 

GaAs growth theory 136, 142 

metal clusters on TiO, 25—52 

nano-physics 14-22 

self-structuring of surfaces 214 

Si surface chemistry 178 

transmission through atom bridges 245 

2D islands in metal homoepitaxy 68 
Scanning tunnelling spectroscopy (STS) 25, 207 
SDOS see Surface density of states 
Self-structuring on surfaces 207-223 
Semi-infinite superlattices (SL) 277 
Semiconductors 103, 225-232, 233, 277 
Shockley surface state, one-dimensional confinement 216 
Si surface chemistry 103-115 
Si(1 0 0) 53 
Si(1 1 1)-5 x 5 

2D extended Hubbard Hamiltonian 236 

correlated surface bands 237 

LDA calculations 234 
Si(111)-7 x 7 

2D extended Hubbard Hamiltonian 239 

correlated surface bands 239 

H diffusion 181 

LDA calculations 238 

QO, diffusion 178 
Silicon oxynitride films 103 
Single-scattering cluster (SSC) theory 53-65, 91 





190 Progress in Surface Science 69 (2002) 165-191 


SL see Superlattices 
SL miniband structure, d-doped superlattices (SL) 283 
Sn/Ge(1 1 1)-3 x 3, electron correlation effects 240 
Snowflakes, van der Waals interactions 150 
Soft X-ray photoelectron spectroscopy (SXPS) 117, 118 
Spin-polarisability low-energy electron diffraction (SPLEED) 192 
SPLEED see Spin-polarisability low-energy electron diffraction 
SPM see Scanning probe microscopy 
Static experiments, H segregation on PdH 291 
Step-flow growth mode, GaAs growth theory 144 
STM see Scanning tunnelling microscopy 
Stranski-Krastanov growth modes | 
Stress, self-structuring on surfaces 208 
Striped domain phase pattern formation 210 
STS see Scanning tunnelling spectroscopy 
Superlattices (SL) 187, 255 
0-doped 277-287 
miniband tailoring 277 
Surface density of states (SDOS) 
cystal electronic structure 197 
electrified semiconductors 225 
photofield emission spectroscopy 338 
Surface diffusion, alkaline-earth overlayers 362 
Surface electronic characteristics 
0-doped superlattices (SL) 277-287 
electrified semiconductors 231 
Surface energy 1-2 
Surface image plane (SIP) 289 
Surface melting 79-89 
Surface photoyield 360 
Surface property tailoring, alkaline-earth overlayers 355—365 
Surface states 
6-doped superlattices (SL) 278 
electrified semiconductors 225-232 
mesoscopic self-structuring on metal surfaces 216 
Surface stress, self structuring on surfaces 208 
SXPS see Soft X-ray photoelectron spectroscopy 


Target current spectroscopy (TCS) 197, 200, 202 

TCS see Target current spectroscopy 

Temperature programmed desorption (TPD) spectroscopy 117, 122, 169 
Thermal desorption mass spectrometry (TDMS) 290 

Thermally activated processes, ultrathin films on W(211) 122 


Time-of-flight electron stimulated desorption ion angular distribution (TOF-ESD- 
IAD) 171 
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Ti0,(1 1 0) 

morphology 28 

supported nanoclusters, scanning tunnelling microscopy (STM) 25-52 
TOF-ESDIAD see Time-of-flight electron stimulated desorption ion angular dis- 
tribution 
TPD see Temperature programmed desorption spectroscopy 
Transmission eigenchannels 245 

2D islands in metal homoepitaxy 66—77 


Ultrahigh vacuum (UHV) 27 
Ultrathin films 53-65, 103, 119 
Unoccupied electron states, crystals via VLEED 198 


Vacuum physics, history 301-312 
Van der Waals 
density functions 156 
interactions at surfaces 149-165 
potentials, surface melting 83 
Very low energy electron diffraction (VLEED) 197 
VLEED see Very low energy electron diffraction 


W(2 1 1), ultrathin films, annealing behaviour 122 
Waveguide, one dimensional 255 
Wulff plot 4 





